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C : 0.15%J£TF, Si : 2.0 %J^T. 

Mn : 3.0 P : 0.08%J£*T> 

S : 0.02%JBTF, Al : 0.02%J£AT, 

N : 0.0050~0.0250% 
N (**%) /Al («*%) #0.3 J«_h. H**K»©N#0.0010%JBU: 

T©7ai^-r Mfi$:®^^50%JBil_h^tf^i:S:^-tS3i:$:#^:^-rsm^ 

IB 

a^:Ctu Ni, Cr, lo© l«*fctt2«J£Ul&'&ff-T*l'.<> %£AT 
b»:Nb, Ti, V<Z> 1 8& fett 2 »£JLh 0.1 %J£*T 
c# : B £0.0030%J£*T 

dg£:Ca % REM © 1 fctt 2«fc-&ifT?0.0010~0.010 % 
*fctt2tClBtf©*IHR. 

C : 0.15%JBTF> Si : 2.0 %JSTF. 

Mn: 3.0 %Jg*T> P : 0.08%JSTF* 

S : 0.02%JSTF. Al : 0.02%OT> 

N : 0. 0050^0.0250%. 
fc&VAttS&KlTfBaS d^©lW*fc«2»Ja±€:*^ N (R*%) / 



1 



ffifE*# 2001-3021356 



#2 000 — 046335 



ai #0.3 &>±izt*2>m&*:m-t zm^^zf ziooov^izMmisfc&i 

±i: bT£b_tJBEM£fi i o£:^ 0.5 #J^ftJC#2mg20T;/sJ^Jt^#liP U 650 

x:j^TOMfgT*^5ts z: £ Zftmt t-&MB^^ftttc^;txfc§[^3&£440MPaj^ 

IB 

a^:Cu, Ni, Ci\ Mo© 1 felt 2 «JBU:«:-&&f-T?1.0 %J£*T 
b^:Nb, Ti, V© 1 2 SJ£Ui££-ff-e0.1 %#T 

: B &0.0030%J£AT 
dgMCa, REM © 1 ®* 2 m^^tfX'0. 0010~0. 010 % 

if*K:«fc»;#wi.5 ~io%©#nx£:ff? zz. 5 mmnxm 

o 

-r b/t-zny s?t:-#, s>- h /^-sssBfip feints s/- 

[0 0 0 1] 

JStfHIifcvOifcT** 3 *iTv*fc#JSt4.0 mmiggfj^T©?g%Sg 

jcjsjg $ ti & «fc o & itm mmani \z # $ ti * % © £ Jfc^ l v y ^ \z & 
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s ti 5 % <d & t* -e <d m & •& 4S m k. as % © t? & & . 

[0 0 0 2] 

tt) #80MPa £Un?ifc»K a^^BSrSMMI (frflB^^+ftrfB^MtS) f&^<Z> 

eiss^^ifin* (ATShga-r; a t s =«it©§n®s - 

[0 0 0 3] 

il*ati*ffi5iK:tti*i*T??ft»ffi«««««fc*iTv^fe 0 L**U mfflffc (ft^ffc 

#o ©w«E^j:of«iisrEffi*fr©«afl:K:j:»;, (Wiiixtt) mmm& 

[0 0 0 4] 

sagjcaff fitw^A^s. bfc#oT, auss 

[0 0 0 5] 
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[0 0 0 6] 

itmi&mmm^mun u mmmizmm^mx^-t^cA^miEmmizmmir 

[0 0 0 7] 

itm.*-zt>\zMMi±i*:t=-mfc (#^¥7-30408 ^&md b 

_hS-tirfem« (#^¥8-23048 ^^g) tflSlgSJlTV^,, 

izx-zif, f&m&<Dwmm&&. mmm&&(D*%&m±tfm'&x*i*&^o 

StfJgsnT^fc. »«jS*YS©Jtfiii*36(«*^<«e»o<3a;if|i««rtt 

[0 0 0 8] 
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#2000 — 04633 5^ 

[0 0 0 9] 

mm-tfm®: v £ e> £ *r &m] 

[0 0 10] 

X «3£5fc& * y »fll$ icfiJM £ n 5 r £ # & o n £ bTtfii fc bt, ^ s 
3£f t^fH©^ tc J: y »3S1T <5 * £ ft^^S&«ft3K* Sr^^J 5 r H IC J; 

[0 0 11] 

*»W#e>tt, NK:J:*M^S*fl! J ft;3S*«:^3pJK:?gMf*fctt)K:tJ:. 
^lftfiDj»«a*#i:^5pJtclS^S*S^5l*' 5 *y. ^(Dfefeic. fettiE 
fcMv^l/fco NIC J: SS^^ftl^&^bt^StSfefelcij;, 

[0 0 12] 
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[0 0 13] 

^#e>cD^lci:ti^ ft*««T*tt5f»3*»K:«fc *J#ri©I#WSfttt?:tt 

& i: m $ ft t=. % (D x $> o r % m u * $k # iz m •=> x Mtt vm £ -fr t=. n ^ <d & m 

[0 0 14] 

li?>^g$:i<:mzi&nx%Z>z.}itft>fr- D fe 0 
[0 0 15] 

*$&m&s z.ftb<D%i5azm'D^xtezzifc : b<DX2bv, -z&mwt-tz zlz. 

( 1 ) C : 0.15%J£*T, Si : 2.0 %J«T. 

Mn : 3.0 %J£*T, P : 0.08%J£*T, 

S : 0.02%J£*T, Al : 0.02%J£*T, 

N : 0.0050^0.0250% 
N /Al #0.3 J^_t, ®^KJg©N#0.0010%J£U: 

^f^fc#« IZ m tl 5 1 3B9ft $ 440MPaJ^± ©1^SR^J|^M^« 0 
[0 0 16] 
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#2000 — 04633 5^^ 

£*!&ffl.Z.-tZ> (1) ©«9*c 

IE 

af¥:(X Ni, <X Mo© 1 a* £te 2 «J^±$:^ff-T*1.0 %£TF 
bff:Nb, Ti, V(D im^tcit2m&,±^tf^0.1 %J£TF 
cf¥ : B £0.0030%J£AT 

d^:Ca, REM © 1 frit 2 @$:-^tf ^0. 0010-0. 010 % 

(3) ftf|Slg55^^^«JP:4.0 mmJ^TO^O^feSW^ 1 S:£:tt2 

lCia^©£i«= 

[0 0 17] 

(4) (1) ~ (3) OV^m^lCfB^StLSiSl^lcm^feo^tfett^ifeS) 

(5) ®4%T% C : 0.15%J^T, Si : 2.0 %J^T, 

Mn : 3.0 %J£AT, P : 0.08%J£AT. 

S : 0.02%J£*T> Al : 0.02%J£*T. 

N : 0.0050~0.0250% % 
&&V^£;* e>lCTfaaig¥ dff© lig¥£fcfcfc2fm±£^#> N / 

ai #0.3 j^jiic^sM^^^-rsm^^&iooo^j^jiicSn^bfc^ 

JlilUTftJtJE^Sr^ofe^, 0.5 #J^«iC^^20t:/sJgA_hT^SIb, 650 
■CJSTF<Z>?S;gT*#JfcS r £ S:#^i:i:-rsM^« j fbffit^tife5f^^440MPaj^ 

[0 0 18] 

fa 

af¥:(X Ni, Cr, Mo© 1 2 SJSU:£-£-?f-T*1.0 %JS*T 

bg¥:Nb % Ti. V© 1 ft& fc& 2 «*_t &£&f-*T?0.1 %J£TF 
c|f : B 5:0. 0030% J^T 

d^rCa, REM © 1 Si; 2 M&£-ft"£0.0010~0.010 % 
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[0 0 1 9 ] 

zmmztz (5) (6) jcib*©^«6 0 

(5) ~ (7) ©^T*i**«caa«©#8s. 

[0 0 2 0] 
C : 0.15%JSCF 

005 %JK-b&#"rs©#*F*l/V* Q *S6«©ffi:*ft«:#m^*fc»K:*o. 
005 %J^±^tS0AWt LV*. — 3Er. C#0.15% ffl(p<Z>£Hfctt 

Ttt0.05%j£tT#3 &ic#3: bv%„ 
[0 0 2 1] 
Si : 2.0 %J£*T 

T*&Z>i)K Z&fiLm. Ar 3 SgJ»jfe€:^:S<Jb#S-M:6fe«)ftJiJE3SI*K:^*<D7 
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:0.1 %JSJUt##* l^. Si#2.0 %J£*T"e&*lk£, ^^0^ SMn(Z)4 

ttttfcflHRTSS. <fcoT. Si«2.0 %gTht^. TS500MPajjB»*eifif 
JEtt&flllfcbfcv^lfr&H:, 0.3 %jgU:#SF* 

[0 0 2 2] 
Mn : 3.0 %JWT 

Mn« % Ar 3 JgJBj^&TWSW^^&y. i&SB© J: ? fcSiOD3E*L& Jtlf #ffiiC*f 

^c3tbT'lif)£'r<5«^&l4Mntt0.2 %gf&K_fc©*fcfl&#M* b < , 3 £>K1T S 
500MPa»©5ft|««*K:»LTttl.2 %JSUl. Sgtf»1.5 %#Jt#lf * b V\, Mn*S: 
i© W</b3:T?i««>Sfc, **®&#©£#K:#**aB*©*#ftffi*fci:tf^l$ 

[0 0 2 3] 

b#u Mn^3.o %*mi&-t z>£. ^m^M^it^s^> M«ta>#ftmrsE 

Mn«;3.o %JS*T&cpgsz:££ b£ 0 «fc y &#fcIf£ttfcj*aM£*«fc 
SftSJSifeTfttU 2.5 %JKT#3*bV^ 
[0 0 2 4] 

JgtoSfcft, MnCDSaBj&Ttf^tt ^©saBj&Jttf #M & <fc U JR«IC^9 >X S 
itsrfctfffFtfTf&y, £©«/&*»£>, B»«#JS©SJ*4.0m gl£J«T©«B 
H*eii, Mn/Si (Mn*i:Si*©jt) & 3 Jgmtfcf*©* 5 *? * b V>. 
P : 0.08%Jg*T 
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[0 0 2 5] 
S : 0.02%J£*T 

Stt, :fr&#>£bT#£EU jH«<Z>JEttfe*-ffcS^ ^^iCi&^tt©^^* 

Jtlcfc^Tte, 0.015 %WM£ Uvn 0 gEcfi, S*tc4#{ctfc^&#tf7^ © 
g^l/^/btfas^tR^tt, 0.008 %J^TtW£ bv^ Sifc. ^^ti^tt^^T* 
S £ 0.008 %«T* T<B^ Sil, £&®$i«©l!B£^<t4#tt<Z)liS&£ 
5tti:MlHJ#&:£&fc«>, 3©j^^e>=fe;0.008 %j^t*W^ bv\„ 
[0 0 2 6] 
Al : 0.02%J£*T 

©A^y^rflMcgOfeS. -e(Z)fe«)Altt0.02%JKTtClWRS*U*. fcfc. #«^c 
Jttt©«^e>H:» 0.001 —0.016 %#J:y#*bV* 0 
[0 0 2 7] 
N : 0.0050—0.0250% 

<Dmm (YS, TS) ±##*#-MfrK:3fi»3*U. TS440MPaJ£*_h, B H80MPa 
J£*_L, ATS40MPa V^^*»^««©*«ttejBCilfrS:^3feLT»JSi'r« 

m&z*g<m u a a, stis ^Tt-oii^ft: ic % m m t* & & 
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o 

[0 0 2 8] 

#0.0250% ^mx^t. *«©i*wfci©*s£*#*< mmm&m 

<D X^Zfmfrte Z>£0lZ&Z> 0 iot, N«0. 0050—0.0250%^ ht=. 

. m*. m&3:n±ti>i£mmvr=.Mi!t(D&7£&' &mvm±<DM&-frb&, o.oo 

70~0.0170%#J; L,^„ *^^ffi|^0DN»T«>n«> ^ffi^© 

[0 0 2 9] 
H?§^<Z>N : 0.0010%J6Ul 

M&T*-tfrte&m&mmisfr, tzbizNiz£z>mmmmittf-t'ftizftnzftz> 

, -T^fe*>. BH£80MPa g±^oAT S £40MPa J£Ui£ £ M^iZM^ 

vtm<DN mmN zmmzfrz) ^0.0010%^©* (^s) xfttetzMm-fr 

£ J: ZfnM&tf&Z *\ #38 U!# e> # r ;ft 6 ffi& ic o ^ T Jfc«*fe3f L 
[0 0 3 0] 

J:y»tt©BH, ATS&M^t-^lCtt. H*Ntt0.0020%JgU:, $ 
JCflMfcCD*&tt, 0.0030%J^_hA^* LV\ 0 
N/Al (N*i:Al*©Jfc) : 0.3 J^Jt 

ttr^© «fc e> ic- §SB§^#©^ifric <fc & ?*ge£ LtS^N &o. 0010% jguus-r ic 

tt, Nfe3ft*K:HJfe'rS5c3R*C*>SAl<Z>*S:1S!ll8-r«i&5i« t »»;, Al§:0.02%J^ 
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&#JCfck N/A1&0.3 JKlillt, ft±ffiE*©^ai*#fe «kOt#«tfi^# 
&«3***ttBBi: £#*>#ofc. Lf^ot, ai*&n/o.3 

[0 0 3 1] 

a3¥:(X Ni. Cr % Mo© l m$.fclZ2nSA±Z&mT*1.0 %Jg*T 
a^©^fg(X Ni % Ci\ Mo&, V^:ft%^^©&^±#lC^^£©^:i:]i£ 

7gtt<Z>£ffcfcif£fcfc£>?-<Z>7?, a T* 1.0 %JKT##*bv*. 
[0 0 3 2] 

b^:Nb, Ti, V© 1 a*feli2aa±$r^ffT'0.1 %j£*T 

[0 0 3 3] 
: B £0.0030%£*T 

[0 0 34] 

dp:Ca, REM <D 1 fcii 2 afc-g-ff -£0.0010—0. 010 % 

d£¥©7citCa % REM «^tl-r^^^M^iC^o%©T^> t> . #lC#tf 

^§-£\ ^*O.OOlO%^T*ttS0W^lCS.LVx o ^4^0.010 
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#2 000 — 04633 5^ 
k.mmteWk<D$&£.1$&5L'D&*>\Z.t£& 0 iot, d^&jji&ST'O.OOlO—O.OlO % 
[0 0 3 5] 

[0 0 3 6] 
7i7>fb *Btf> : 10 (i mJ£*T 

1984) 334 #m) ©e»t»> vx-rti^^vA^^jgM-r^o 

[0 0 3 7 ] 

(TS) : 440MPa£Lt 
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T S #440MPa ««*e #3t3P*tf$ fc^iSi £ % ogp#lC j£ < *i M 5 
S500MPaJ^±^M* LV^ 

ATS^SBi" •; ATS=«rS6«L«|fe©5fSR3ft3-^SC^tlf©9l3R3ftS) #40MPa 

i2 5%IC)l»fe. 
[«f«f*a3ii*fr : (jfiOftfc&K) 170 TC X (ftftftllS) 2030 
«*©^§S«lf5fr*«a[*#tt, 170 TCX20^**ilbT»MS*lTVx<5. i 

S^tSfc^lctt, JfrfbS-e&vMSyKljfcuT, "J: y Affile J: y £I$|3I 
[0 0 3 8] 

MtfcmiZi&^Zii, #$8HBiH«T?tt, ^3^«K«ffc#»fcfc*inflfcffi«© 
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2: M * * & V > fcfjfr y £\ *> ^ b < <£T b T ^ffl m-V S^f rj *e & & „ 

[0 0 3 9] 

^MSSrlOO —300 "C, #|£l$l^£30#~20#£i-£r bVN„ ^^7? 

C B H : 80MPa J^_h % ATS: 40MPa Jg<_h] 

«?©BH^80MPa J^JilcM^'r^t^felC, A T S £40MPa JgUlJCffflSR bfc„ <fc 
*J # * b ■< tt, B H T* &100MPaJ£* _fc, ATSt ttSOMPa &>±T* & $> 0 J£* JL 

©«ffRBM6Htt-5 %M#^«170 r x20#©i$8Mtt3ai: e>^#ic£tt£ B H, 
ATS^tSfeOT^S^ BHtATSli, l®»«£3ffiCDiIlS»fia!«: J: »Jlft 

[0 0 4 0] 
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[0 0 4 1] 
[0 0 4 2] 

#hsj8t*&. (i) ~ (3) (Dmmzmm.&^zt.fe&mmib^&zM 

Lfcfc©^ ftotiiUlSOTS, BH, «bo^©lii: 
[0 0 4 3] 

So 

[0 0 4 4] 

x9^an3»a« : ioootcjbu: 

%jm<DwmNm$:m&isTm&®&N&<D&m (o.ooio%jsiut) zmt-inzit 

tc#^n;*©i&*S:itttt*«j&ave>a:S RTfci: 1280*0 JSTF##* bv^o 
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[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 

[0 0 4 9] 

ffc_tffiMffi#IM,g : 800 rj£Lh 
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(FDTiiEt) £800 -CJ£U:£-f5o FDT#800 X> fctt_fcEEJEfig 

. * N 4 *,;*;£<{gT-r B^T S440MPa£#5- iltfmmt&Z 

o ^^J$44M££ ?>IC&# 3 FDT {£820 , CJ£U:#MS; 

[0 0 5 0] 

[0 0 5 1] 
^MfciS^ : 650 'CJgJT 

mmUm (CTt^t) ®{£T£o*lTlS;&&^&*t;&nU CT650 'CJgAT'T? 

S^TS440MPaJ^_t{c^-r^^fe, CT«650 rgTttS. fcfc. CT#200 

£5©T% CT»200 TC^iibK mm&l-' [4©®^e>ttCT300 
[0 0 5 2] 

fcttra#jcfcy#wi.5 ~io%©anx aRK«aux) 
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4f 2 000 — 04633 5 
t)K &$&mXiZ, ^tKD&teb-f^ BH, AT S £3 e> lCii^:^o^>fb$i^S 

[0 0 5 3] 

^•7*m2izm~?0kfrT~mmmMLTm&miRzmt=. o it±mmx},z^~ 

[0 0 54] 

@^n*&, mmLf=.xmz£*)w%.i,fc e 
5\m&&tmft$bmtn&<DMmz&z>B\mnmiz. jis 5-j§f^#£jBv> 

J I S Z 2241 KIM l ttm-etf^tc B 

[0 0 5 5] 

Mt§3&*ra^#J±. fit: 5%, ^^S^#:170 TCX20#£Lfc o 
W^^tttt, J I SZ2273lC^f5!lL7LBI^^J^lCj;S^|^T*MLfe 

o 

fl&HrH^ttteU r journal of the Society of Materials Science Japan. 47, 

10 (1998) io58j izmm<Dmmm&,%kjjmzmm v xmmm2ooo/sxm%. Lt=.i& 
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[0 0 5 6] 
[0 0 5 7] 
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